IL-22 promotes the proliferation of cancer cells in smoking colorectal cancer patients.
Chronic cigarette smoking increases the risk of developing colorectal cancer (CRC) and causes higher mortality of CRC patients. To improve our understanding of the underlying mechanism and devise treatment strategies specifically targeted at chronic smoking CRC patients, we examined the immune system of healthy and CRC patients who are complete nonsmokers or chronic primary smokers. We found that the serum concentrations of CRC nonsmokers and CRC smokers were skewed toward Th17-type cytokines, including interleukin (IL)-17 and IL-22. Notably, smoking CRC subjects had significantly higher levels of IL-22 than nonsmoking CRC patients. We also observed higher percentages of CCR4(+)CCR6(+) Th17 cells in circulating blood and higher secretion of IL-17 and IL-22 by peripheral blood mononuclear cells (PBMCs) of nonsmoking CRC and smoking CRC patients, compared to healthy individuals. Again, we observed elevated IL-17 and IL-22 secretion by CRC smokers than nonsmokers. Since IL-22 has been shown to stimulate tumorigenesis, which was also replicated in our experiments using cancer cell line model, we tested whether CRC patients' cell culture supernatant could also support tumor growth using this model. We found that both HT29 cells and LoVo cells had the highest proliferation in the supernatant from smoking CRC patients. Moreover, the proliferation of LoVo cells in smoking CRC supernatant was significantly higher than that in nonsmoking CRC supernatant. In addition, we found that the IL-22 concentration in normal gut tissue of the smoking CRC patients was significantly increased compared to that in nonsmoking CRC subjects, while no significant differences were observed in tumor tissues. Our results suggest that chronic smokers may have higher risk for CRC and worse prognosis due to dysregulated IL-22 production.